Abstract. The virescent cotton (Gossypiumn kirsuttum) mutant described here differs from normal cultivated cotton by a single mutation in the nucleus. The mutant exhibits nuclear control of chlorophyll and carotenoid development. Young leaves are distinctly yellow and become green with age. There is no unusual photometabolism of 14CO., or 14C-acetate in this mutant. It is probable that the nuclear virescent mutation is in a locus ooncerned with making structural units. The yellow leaves do show a high photosynthetic capacity on a chlorophyll basis. At saturating light intensity the rate of C02 fixation is 8 fold higher than the green control leaves. Thus, impaired pigment synthesis which could be lethal is offset by a high photosynthetic capacitv in the virescent leaves.
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Voni Wettstein (13. 14, 15) hlas examined the formation of lamellar systenms in plastids of mutant barley. In this tissue there is evidence that the development of the fine structure of the plastids is controlled by nuclear genes. Products of the nuclear genes affect the genes of the chloroplast (3) although it is uncertain how this affect is brought about. Nuclear genes could affect the development of the chloroplast by limiting the supply of metabolites. or bv producing activators or inhibitors that affect certain key genes of the chloroplast.
Rhyne (5) has described the genetics of a virescent cotton mutant that differs from normal cultivated cottons by a recessive allele at a single locus. This mutant exhibits nuclear control of chlorophyll synthesis and possibly plastid development. The yellow color of these leaves can be maintained for relatively long periods under conditions of low temperature, i.e., 250. This is typical of most virescent plants ( 10 Ribulose Diphosphate Carboxylase. This enzyme was assayed by t-he procedure described by Fuller and Gibbs (2) The reaction mixture contained in Fmoles: 100, tris buffer pH 7.5; 10, MgCI,; 5, GSH, 2.5, ribulose-1,5-diP; 50, potassium bicarbonate containing 10j,c of radioactivTity; and 0.5 ml of supernatant protein and water to 1.0 ml. The reactio,n was incubated 15 min at 31". The reaction was stopped by adding 1.0 ml concentrated HCI to each tube. The precipitated protein was removed by centrifugation and washed 3 times with water. The original supernatant and washings were conmbined and evaporated to dryness on a flash evaporator. The residue was dissolved in water and evaporated to dryness in the presence of formic acid. This process was repeated 2 or 3 tirnes to rid the vessel of unreacted '1C-bicarbonate. The residue was dissolved in water and assayed for radioactivity in a Beckman liquid scintillation system. Pignewt Analysis. For chlorophyll and carotenoid analysis the leaves were harvested, washed with distilled H0O, blotted oni paper toweling and weighed. The leaves were ground in a mortar with sand and cold acetone. The mixture was transferred to cups and centrifuged. The supernatant fraction was removed and the residue washed with cold acetone until it was colorless. The combined acetone extracts were evaporated to dryness in vacuo. The residue was dissolved in methyl alcohol and the visible absorption spectra determined with a Beckman DK-2 Recording Spectrophotometer. The were eluted from the Dowex-50 columns with 50.0 ml of 1.0 N NHOH. These acids were evaporated to dryness, dissolved in water and assayed for radioactivity.
The effluent residue was dissolved in water and passed through a Dowex-1 (formate) resin columin.
1.0 X 15.0 cnm. The effluent containing the 1*Csugars (neutral Fractions) was evaporated to dryness, dissolved in water anid assayed for radioactivity.
The 14C-organic acids (acidic fraction) were eluited from the Dowex-1 columns with 50.0t ml of 8 N formic acid. The acid fraction was evaporated to dryness, dissolved in water and assayed for radioactivity.
The radioactive amiino acid mixture was separated by paper chromatography by the procedure of Rinne et al. (6) . The 14C-sugars were separated by paper chromatography by the procedure of Benedict and Beevers (1) .
Mleasurement of Radioactivzity. The amount of radioactivity in the aqueous samples was assaved in a Beckman liquid scintillation system. Radioactive sample of 0.2 ml each was added to 15.0 ml of scintillation fluid containing 5 g of PPO (diphenyloxazole), 100 g of napthalene, 10 ml of water and dioxane to 1 liter. Tihe scintillation vials were dark-adapted for several hours anid the counts were assayed with + 2 % error.
Results
The visible spectrum of a methanol extract of green and virescent leaves is shown in figure 1 .
Absorbance at 665 m,u and 650 mni indicates the presence of chlorophyll a k b in all leaves. The mature virescent leaf contains nearly the same amount of chlorophyll as the mature green leaf. The immature virescent leaf, which is a prominent yellow color, contains a much reduced concentration of chlorophyll. There is no major qualitative difference in the pigments extracted by methyl alcohol from the virescent anXd green leaves. There is no figure 1 were used for the determination of the carotenoids. The carotenoids of all of these leaves were partitioned into 100 ml of hexane. The visible absorption spectra are: 1) immature virescent leaf and 2) immature normal green leaf. substantial accumulation of protochlorophyll in these leaves as indicated by the absence of any peak at 630 m,u. Because the rate of 14CO0 fixation was more rapid in virescent leaves this photosynthetic rate was studied as a function of light intensity. Gaffron and his associates (8, 9) have shown that a dominant gene mutant of tobacco has a high rate of CO, fixation. The tobacco mutant did not show a saturating level of CO. uptake in blue or red light. This is probablv due to impairment of the lamellar system (7 (8) anid the mi-ajor factor limiting growth and photosviytlhetic rate is light intensity. Good growth and hiigh photosynthetic rates requtire high light intensity.
The cottoin mutant does not require high light intensity for growtlh or high photosynthetic rates. The nuclear mutation in tobacco leads to a chlorophyll deficienicy whereas the nuclear mutation in cotton causes a lag in chlorophyll development.
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